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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration generator 
where the downsizing and the improvement of durability and 
productivity, etc., are materialized. 

SOLUTION: An elastic body 2 is arranged inside a casing 1, and 
a magnetic field generator 9 is attached to this elastic body 2, 
and a coil 5 is arranged within the magnetic field of the field 
generator 9, and its one end is attached to the inner flank of the 
casing 1 t and a current of roughly the same frequency as the 
resonance frequency of the vibration system composed of this 
elastic body 2 and the field generator 9 is applied to the coil 5 
through the resonance circuit 15 so as to resonate the vibration 
system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vibration generator system characterized by arranging an elastic body inside a case, 
attaching a magnetic field generating object in this elastic body, arranging a coil, attaching the end in the 
magnetic field of a magnetic field generating object at the medial surface of a case, energizing the 
current of the almost same frequency as the resonance frequency of the vibration system which 
consists of this elastic body and a magnetic field generating object through an oscillator circuit in the 
aforementioned coil, and resonating the aforementioned vibration system. 

[Claim 2] The vibration generator system according to claim 1 which made the elastic body the tabular 
elastic body. 

[Claim 3] The vibration generator system according to claim 1 which made the elastic body coiled 
spring. 

[Claim 4] The vibration generator system according to claim 1, 2, or 3 which constituted the magnetic 
field generating object from a cylinder-like-object-with-base-like yoke and a magnet arranged in the 
inner center section of this yoke. 

[Claim 5] The vibration generator system according to claim 1, 2, or 3 which constituted the magnetic 
field generating object from a yoke which consists of a center section and the periphery section, and a 
magnet arranged to the medial surface of the periphery section of this yoke. 

[Claim 6] A vibration generator system given in either to the claims 1-5 attached so that an elastic body 
might be made into the elastic body of the couple which carries out phase opposite, a coil might run 
through the center section of the elastic body of one of these and a magnetic field generating object 
might be pinched by the elastic body of the couple. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to vibration generator systems, 
such as a small data transmission unit which can carry a pager (pocket bell) and wrist watch type. It is 
related with the vibration generator system in the other pocket devices which have in more detail the 
function of the clock which tells a pager, a time signal, alarm, etc., and the signal receiver which tells 
vibration to a human body and transmits information. 
[0002] 

[Description of the Prior Art] Conventionally, the pager is typical also among the equipment which 
generates vibration of this kind, and the saturation level of a pager is especially high. Therefore, it 
explains focusing on a pager below. 

[0003] In order to tell a pocket person about the pager having had the call of a telephone conventionally, 
call sound was generated when the internal receiver of a pager received a radio call signal. 
[0004] However, since the call by sound did not choose a place but begins to have sounded, it had the 
trouble of making trouble to the circumference or getting to know the need for connection to others. 
[0005] As the cure, somesthesis vibration is equipped with the function to tell that there was a call by 
the end of today, besides calling to sound. 

[0006] Then, the vibration generator system which generates somesthesis vibration used from the 
former is explained. This conventional example attaches and forms the weight 113 in which products 
made from an high-specific-gravity alloy, such as a tungsten, carried out eccentricity to the axis of 
rotation 114 projected to the end face of the cylindrical shape coreless motor 112 like drawing 7 . This 
eccentric weight 113 carries out partial circular motion, and in order to carry out eccentric vibration, it 
is the shape of the shape of a semicircle, and a sector. Energize to a coreless motor 112, it is made to 
rotate the weight 1 1 3 which carried out eccentricity, and vibration is generated in 2nd order. 
[0007] Moreover, another conventional example was the thing of the structure which used the flat type 
motor which made the weight of a coil 116 and an armature 115 imbalanced as shown in drawing 8 , and 
made a driving source and the source of vibration one. 
[0008] 

[Problem(s) to be Solved by the Invention] The conventional vibration, generator system has the 
following technical problems to the miniaturization of portable equipments, such as a pager. 
[0009] (1) With the composition which attached the weight 113 which carried out eccentricity to the 
cylindrical shape coreless motor 112, since a big load acts on the axis of rotation 114 with the 
centrifugal force, it cannot finish responding to the request of the miniaturization beyond this, or long- 
term use enough. 

[0010] (2) Although a motor can be made thin when using a flat type motor, a superficial area is 
expanded and manufacture is difficult 

[0011] this invention aims at offer of a vibration generator system which can generate a sufficiently big 
vibration in low energy, aiming at improvement in a miniaturization, endurance, and productivity. 
[0012] 

[Means for Solving the Problem] The vibration generator system of this invention arranges an elastic 
body inside a case in order to attain the purpose mentioned above. Attach a magnetic field generating 
object in this elastic body, and in the magnetic field of a magnetic field generating object, arrange a coil 
and the end is attached at the medial surface of a case. It is characterized by energizing the current of 
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the almost same frequency as the resonance frequency of the vibration system which consists of this 
elastic body and a magnetic field generating object through an oscillator circuit in the aforementioned 
coil, and resonating the aforementioned vibration system. 

[0013] And it is suitable if this elastic body is made into a tabular elastic body or coiled spring. 
[0014] Moreover, it is suitable, if a magnetic field generating object is constituted from a cylinder— like- 
object-with-base-like yoke and ai magnet arranged in; the inner center section of this yoke or a 
magnetic field generating object is constituted from a yoke which consists of a center section and the 
periphery section, and a magnet arranged to the medial surface of the periphery section of this yoke. 
[0015] Furthermore, an elastic body may be made into the elastic body of the couple which carries out 
phase opposite, and a coil may run through the center section of the elastic body of one of these, and 
you may attach so that a magnetic field generating object may be pinched by the elastic body of the 
couple. 

[0016] If it energizes in the coil arranged in the magnetic field of the magnetic field generating object 
attached in the elastic body according to this invention, while being able to make the vibration system 
constituted from the elastic body and a magnetic field generating object by mutual magnetic action 
generate vibration [f the current according to the resonance frequency of this vibration system is 
passed through an oscillator circuit in the aforementioned coil and the vibration system is made to start 
resonance phenomena, as compared with vibration on the other frequency, the vibration can be enlarged 
remarkable. 

[0017] Since vibration system is equipped with an elastic body here, although an amplitude becomes 
large and a big vibration can be obtained, it becomes possible to take out only ** and somesthesis 
vibration for one vibration system with which this elastic body and the magnetic field generating object 
which occupies the greater part of the mass were united to resonate unlike the case where only an 
elastic body is vibrated. That is, to the spring constant of vibration system, by the resonance, the 
resonance frequency can be made lower than audio frequency, and because the mass of opposite Perilla 
frutescens (L) Britton var. crispa (Thunb.) Decne. is large, audible sound is not generated, and only a big 
somesthesis vibration can be obtained from the vibration system through a case. 

[0018] Therefore, it is the feature to perceive the resonance frequency and resonance phenomena of 1 
vibration system so that this invention may give a continuous shock to a case etc. using vibration by 
mutual magnetic action and may not take it out as direct somesthesis vibration, and to have obtained a 
sufficiently big somesthesis vibration by low energy. 

[0019] And since the composition is simple, improvement in the miniaturization and endurance, and 
productivity can be aimed at simultaneously. 

[0020] And if this elastic body is made into a tabular elastic body, a vibration generator system can be 
made thin and a miniaturization can be attained more. Moreover, if this elastic body is made into coiled 
spring, while being able to obtain a bigger amplitude, a setup of the resonance frequency etc. becomes 
easy. 

[0021] Moreover, by arranging a magnet to the inside side of the periphery section of the yoke which 
consists of a center section and the periphery section, leakage flux decreases, a coil is made with short 
coil type, and a vibration generator system can be made thinner. Moreover, by forming a magnet in the 
center section of the cylinderHike-object-with-baseHike yoke, reduction of part cost and improvement 
in productivity can be aimed at. 

[0022] By furthermore pinching a magnetic field generating object by the elastic body of a couple, a 
bigger somesthesis vibration can be obtained through a case according to the interaction of the elastic 
body of the couple. 
[0023] 

[Embodiments of the Invention] The 1st operation form of this invention is explained with reference to 
drawing 1 and drawing 6 . 

[0024] This operation form consists of a case 1, the tabular elastic body 2 and the magnetic field 
generating object 9 prepared in the interior, a cylindrical shape coil 5, and an oscillator circuit 15. 
[0025] If a case 1 consists of closed-end cylinder object 1a and cover-plate lb prepared in the upper 
limit and is constituted from a resin metallurgy group etc., it is suitable. 

[0026] The tabular elastic body 2 is making the shape of a disk supported by two or more places in the 
periphery the interior of closed-end cylinder object 1a of the case 1, and consists of metal plates, such 
as a steel plate. 
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[0027] The magnetic field generating object 9 consists of a yoke 3 of the shape of a closed-end cylinder 
which consists of base section 3a and periphery section 3b ? and a pillar magnet 4 arranged in the center 
of inner of the base section 3a, and periphery section 3b of a yoke 3 is turned below, it is installed in the 
center of the undersurface of the tabular elastic body 2, and the pillar magnet 4 equips the soffit side 
with the plate 6 of the shape of a disk of the diameter of said 

[0028] A yoke 3 and a plate 6 consist of **** material, such as pure iron, and the pillar magnet 4 is 
suitable for them if what consists of rare earth permanent magnet material is used. With this operation 
form, the N very side was fixed to base section 3a of a yoke 3, and the south pole side was fixed to the 
plate 6. [ the pillar magnet 4 ] 

[0029] It is not only useful to a plate 6 constituting the magnetic field of the magnetic field generating 
object 9 by constituting from **** material, but it is useful to adjusting the mass of the magnetic field 
generating object 9. That is, the resonance frequency of the vibration system which consists of a 
tabular elastic body 2 and a magnetic field generating object 9 can be adjusted. 
[0030] The cylindrical shape coil 5 is arranged on the ****-|ike opening portion between periphery 
section 3b of the pillar magnet 4 and the magnetic field generating object 9, and the soffit of the 
cylindrical shape coil 5 is fixed to the inner bottom upper surface of closed-end cylinder object 1a of a 
case 1. Thereby, the cylindrical shape coil 5 can be arranged in the part where the flux density in the 
magnetic field of the magnetic field generating object 9 is high. 

[0031] In addition, the cylindrical shape coil 5 is formed using the enameled wire which printed the resin 
on the surface of copper wire. 

[0032] One example of composition of giving the current of the almost same frequency as the 
resonance frequency of the aforementioned vibration system to this cylindrical shape coil 5 through an 
oscillator circuit 15 was shown in drawing 6 . 5 is an oscillator circuit by which a cylindrical shape coil 
and 11 are constituted from DC power supply, and 15 is constituted from CPU10, a transistor 9, 
resistance 8a and 8b, etc. in drawing 6 . 

[0033] The pulse signal which repeats energization and an energization halt is given to a transistor 9 
from CPU10, and the current of the frequency of this pulse signal and this frequency flows in the 
cylindrical shape coil 5. 

[0034] Thus, if it energizes in the cylindrical shape coil 5, the vibration will become remarkably large by 
the aforementioned vibration system's vibrating and causing vibration which was in agreement with 
especially the resonance frequency by the mutual magnetic action by the electromagnetic force of the 
magnetic field generating object 9 and the cylindrical shape coil 5. 

[0035] This vibration system can set up the resonance frequency comparatively low by having the 
magnetic field generating object 9 which occupies the great portion of mass of a vibration generator 
system. 

[0036] For example, if the resonance frequency of the vibration system sets to 100Hz, a 100Hz pulse 
signal is given to CPU10 at a transistor 9, and vibration system can be synchronized with the 
aforementioned resonance frequency, it can be made to be able to resonate, and somesthesis vibration 
can be generated through a case 1. It can use for this performing the call which it is silent and is not 
troublesome to others. 

[0037] In addition, it is suitable if resonance frequency of this vibration system is set to 250Hz or less. 
This is because only ******** and mechanical oscillation can tell vibration of 250Hz or less at the body 
to human beings ear based on the loudness level contours of IS0226 (1961). 
[0038] Next, it explains below, referring to drawing 2 about the 2nd operation form. 
[0039] This operation form of fundamental composition is the same as the 1st operation form, and 
consists of the magnetic field generating object 29 which consists of a case 21 which consists of 
closed-end cylinder object 21a and cover-plate 21b, and the pillar magnet 24 and a plate 26, coiled 
spring 22, and a cylindrical shape coil 25. 

[0040] The big difference with the 1st operation form is a point of having changed the elastic body into 
coiled spring 22 from the tabular elastic body 2. By using coiled spring 22, an amplitude at the time of 
resonance becomes larger, and can also enlarge somesthesis vibration that much. Moreover, a setup of 
an elastic coefficient etc. of coiled spring; 22 becomes [ a setup of the resonance frequency of eye an 
easy hatchet and vibration system ] easy and is also convenient 

[0041] In addition, although the installation position of this coiled spring 22 is established in the soffit of 
a plate 26 by drawing 2 , you may prepare it between the upper surface of base section 23a of a yoke 
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23, and the undersurface of cover-plate 21a. Moreover, the cylindrical shape coil 25 formed the 
cylinder-like coil supporter 27, and wound and constituted the enameled wire in the periphery section, 
the case where the cylindrical shape coil 25 becomes comparatively long by forming this coil supporter 
27 — the — falling — etc. — it can prevent In addition, although this coil supporter 27 was constituted 
from a product made from aluminum, non-magnetic material, such gs a resin and an high^specific- 
gravity alloy, can also be used. 

[0042] Next, it explains below, referring to drawing 3 about the 3rd operation form. 
[0043] Although this operation form is similar constitutionally with the 1st operation form The main 
differences constituted the magnetic field generating object 39 from a yoke 33 and an annulus ring 
magnet 34, The yoke 33 was constituted from periphery section 33b which projects from base section 
33a and its base section 33a, and center-section 33c, And it is having established the aforementioned 
base section 33a and the crevice in the inner skin of the periphery section 33b, having arranged the in- 
a-circle magnet 34 to it, and having made the peripheral face of center-section 33c of a yoke 33, and 
inner skin of periphery section 33b into reversed polarity. Thus, by constituting the magnetic field 
generating object 39, there is more little leakage flux as compared with the composition which has 
arranged the magnet in the center of a yoke 33, the cylindrical shape coil 35 is made with short coil 
type, magnetic efficiency improves, and much more miniaturization of a vibration generator system can 
be attained. 

[0044] Next, it explains below, referring to drawing 4 about the 4th operation form. 

[0045] This operation form is deformation of the 1st operation form, it forms the tabular elastic body 48 
in a circle whose bore corresponds with the bore of periphery section 43b, makes this annulus ring 
portion run through a coil to the soffit side of periphery section 43b of a yoke 43, and supports at least 
two or more places of the periphery of the tabular elastic body 48 within closed-end cylinder object 41a 
of a case 41 to it The endurance of this equipment also improves simultaneously with the 
miniaturization by could obtain a bigger somesthesis vibration and having pinched the magnetic field 
generating object 49 by the tabular elastic bodies 42 and 48 of these couples according to the 
interaction with the tabular elastic bodies 42 and 48 of these couples. 

[0046] Furthermore, the 5th operation form is shown in drawing 5 . Like the 4th operation form, this is 
deformation of the 3rd operation form and forms the tabular elastic body 58 in a circle in the soffit of a 
yoke 53. The same effect as the 4th operation form can be acquired. 

[0047] above-mentioned the 1- although the whole of the 5th operation form described the cylindrical 
shape-like vibration generator system, it is also needless to say that it considers as a polygon-like 
vibration generator system — it is possible 
[0048] 

[Effect of the Invention] Paying attention to the resonance frequency of the vibration system with which 
the elastic body and the magnetic field generating object were united, it was able to write obtaining only 
a big somesthesis vibration by the resonance phenomena possible, the structure was able to become 
simple, and the vibration generator system of this invention was able to aim at improvement in the 
miniaturization and endurance, and productivity. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the 1st operation gestalt of this invention. 

[Drawing 2] It is the cross section showing the 2nd operation gestalt of this invention. 

[Drawing 3] It is the cross section showing the 3rd operation gestalt of this invention. 

[Drawing 4] It is the cross section showing the 4th operation gestalt of this invention. 

[Drawing 5] It is the cross section showing the 5th operation gestalt of this invention. 

[Drawing 6] It is the schematic diagram showing the oscillator circuit used with the operation gestalt of 

this invention. 

[Drawing 7] It is the 1st conventional example of a vibration generator system. 
[Drawing 8] It is the 2nd conventional example of a vibration generator system. 
[Description of Notations] 
1 t 21, 31, 41 Case 

2 t 32, 42, 48, 58 Tabular elastic body 
22 [ ] Coiled Spring 

3, 23, 33, 43, 53 Yoke 

4, 24, 44 Pillar magnet 
34 [ ] in-a-Circle Magnet 

5, 25, 35 Cylindrical shape coil 

9, 29, 39 Magnetic field generating object 
15 [ ] Oscillator Circuit 



[Translation done.] 
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